Activity of cholinergic neurons in the laterodorsal tegmental nucleus during emission of 22kHz vocalization in rats.
It has been postulated that the ascending cholinergic tegmental system is responsible for the initiation of the aversive emotional state with a concomitant alarm vocalization in the rat. It is assumed that the activity of cholinergic neurons of the laterodorsal tegmental nucleus (LDT) will cause release of acetylcholine in the target areas and will initiate the emission of 22kHz vocalizations. The goal of the present study was to test the hypothesis that the cholinergic neurons of the LDT increase their activity during emission of 22kHz alarm calls. Vocalizations were induced by an air puff or by intrahypothalamic-preoptic injection of carbachol. The activity of the LDT cholinergic neurons was studied by a double histochemical labelling for choline acetyltransferase, as a marker of cholinergic somata, and for c-Fos protein, as a marker of cells with heighten metabolic activity. Both air puff stimulation and intracerebral carbachol induced comparable 22kHz alarm vocalizations. The activity of neurons in the LDT was significantly higher during prolonged emission of 22kHz alarm calls induced by air puff or injection of carbachol than in the non-vocalizing or low-vocalizing controls. There were approximately two times more of all c-Fos-labelled cells in the LDT of vocalizing animals and 2.5 times more active cholinergic neurons during prolonged 22kHz vocalization than in the control conditions without vocalization. However, the active cholinergic neurons constituted only a small proportion of all active LDT cells (2.3%). At the same time, there were no significant increases in the number of c-Fos-labelled cells in the neighbouring pedunculopontine nucleus (PPT). These findings lead to the conclusion that the neurons of the LDT, including cholinergic neurons, but not those of the PPT, significantly increased their activity during prolonged emission of alarm vocalizations, as evidenced by the c-Fos immunoreactivity.